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Description 

MOBILE COMMUNICATION DEVICE WITH 
DIGITAL COMPASS 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a mobile communication 
device, and more particularly, to a mobile communication 
device with a digital compass or a magnetic sensor and tilt 
sensor which can calculate and determine direction infor- 
mation. 

[0003] 2. Description of the Prior Art 

[0004] with the advent of wireless telecommunication technol- 
ogy, it is very convenient for a user to communicate with 
others by mobile communication devices, such as mobile 
phones. That is, the convenience of wireless communica- 
tions devices has increased the mobility of people in 
modern times. Whether users are driving on the road or 
walking, they can communicate with others via mobile 



phones. In the prior art, mobile phones are well known, 
and are becoming increasingly popular in recent years. 

[0005] Referring to FIG. 1, a conventional mobile phone has a 

housing 1, an antenna 2, a liquid crystal display 3, a key- 
pad 4, a microphone 5, and a speaker 6. When the user 
wants to make a call, all they have to do is initiate the call 
thought the keypad 4, and then they can speak and listen 
through the microphone 5 and the speaker 6 respectively. 
However, when travelling or in unfamiliar territory, the 
user must typically carry additional instruments, such as a 
compass, in order to instantaneously determine direction 
or heading information. Furthermore, it is often addition- 
ally required by the user to have knowledge of using the 
compass. For a user, carrying around several multiple de- 
vices is particularly cumbersome when walking or driving. 
In an attempt to reduce costs, the conventional mobile 
phone must be configured with more useful features. 

[0006] Thus, there is a need to develop a mobile communication 
device with a digital compass or a magnetic sensor and a 
tilt sensor. 
Summary of Invention 

[0007] | t j S an object of the present invention to provide a mobile 
communication device with digital compass. 



[0008] ^ is an object of the present invention to provide a mobile 
communication device with a magnetic sensor and a tilt 
sensor. 

[0009] it is another object of the present invention to provide a 
mobile communication device capable of displaying direc- 
tion information. 

[0010] | n order to accomplish the object of the present invention, 
the present invention includes a control unit, an output 
device, a memory, a digital compass, an input device, a 
microphone, and a speaker. These components are con- 
nected with a power source. In accordance with the 
present invention, the direction information is provided 
through the digital compass. The control unit takes and 
calculates the direction information from the digital com- 
pass and indicates an accurate direction. In this regard, 
even without knowledge of compass operation, a user can 
reference the mobile communication device displaying the 
accurate direction on the output device. 
Brief Description of Drawings 

[0011] The present invention can be fully understood from the 
following detailed description and preferred embodiment 
with reference to the accompanying drawings in which: 

[0012] FIG. 1 is a perspective view of a conventional mobile 



phone; 

[0013] FIG. 2 is a block diagram of a mobile communication de- 
vice in accordance with the first embodiment of the 
present invention; and 

[0014] FIG. 3 is a block diagram of a mobile communication de- 
vice in accordance with the second embodiment of the 
present invention. 
Detailed Description 

[0015] The following detailed description is of the best presently 
contemplated modes of carrying out the invention. This 
description is not to be taken in a limiting sense, but is 
made merely for the purpose of illustrating general prin- 
ciples of embodiments of the invention. The scope of the 
invention is best defined by the appended claims. 

[0016] Although the embodiments of the present invention are 
described below in connection with mobile communica- 
tion devices, the present invention can be applied to all 
hand-held or portable devices, including but not limited 
to mobile phones, wristwatches, GPS device, as well as all 
other portable devices or gadgets. 

[0017] FIG. 2 illustrates a block diagram of a mobile communica- 
tion device in accordance with the first embodiment of the 
present invention. 



[0018] Referring to FIG. 2, a mobile communication devicelO of 
the present invention includes a control unitll, an output 
device 12, a memory 13, a digital compass 14, an input 
device 15, a microphone 16, a speakerl7, a radio unit 18, 
and a power source 19. 

[0019] As shown in FIG. 2, the control unit 11 is connected to the 
output device 12 and the memory 13. The output device 
12 can be a thin-film transistor (TFT) display or a plasma 
display. In accordance with this embodiment, the output 
device 12 of the mobile communication device 10 pro- 
vides useful time information and compass information to 
the user, either individually or simultaneously. The mem- 
ory 13 can store a program for calculating direction infor- 
mation, and the memory 13 can be a read-only memory 
(ROM). 

[0020] Further referring to FIG. 2, the digital compass 14 is also 
connected to the control unit 11. The control unit 11 re- 
trieves the program stored in the memory 13 and calcu- 
lates the direction information via the program. Then, the 
control unit 11 sends the direction information to the dig- 
ital compass 14. For instance, the digital compass 14 can 
convert the direction information from the control unit 11 
into a direction of "North" and transmit this direction in- 



formation to the output device 12. Thus, the direction of 
"North" can be displayed on the output device 12. In this 
regard, when the digital compass 14 of the mobile com- 
munication devicelO is actuated, the control unit 
llcalculates the direction information with the program 
storied in the memory 13, and the direction information is 
transmitted from the digital compass 14 to the output de- 
vice 12. This feature is particularly useful for users who 
are walking or driving. 
[0021] Furthermore, the radio unit 18 of the mobile communica- 
tion device 10 in accordance with the present invention 
can be the same as the conventional radio unit performing 
processing related to transmitting/receiving call signals. 
The radio unit 18 is also connected with the control unit 
11, and when the user transmits/receives a message 
through the mobile communication device 10, the radio 
unit 18 can execute modulation and demodulation of the 
call signals. The user can transmit/receive the phone call 
via a keypad (not shown) of the input device 15, and can 
transmit/receive audio signals via the speaker 17 and mi- 
crophone 16. Furthermore, the power source 19 supplies 
power to the control unit 11, the output device 12, the 
memory 13, and other components requiring it. 



[0022] FIG. 3 illustrates a block diagram of a mobile communica- 
tion device in accordance with the second embodiment of 
the present invention. 

[0023] Referring to FIG. 3, a mobile communication device20 of 
the present invention includes a control unit21, an output 
device 22, a memory 23, a magnetic sensor 241, a tilt 
sensor 242, an input device 25, a microphone 26, a 
speaker27, a radio unit 28, and a power source 29. The 
control unit21, the output device 22, the memory 23, the 
input device 25, the microphone 26, thespeaker27, the 
radio unit 28, and the power source 29 of the second em- 
bodiment can be the same as the control unitll, the out- 
put device 12, the memory 13, the digital compass 14, the 
input device 15, the microphone 16, thespeakerl7, the 
radio unit 18, and the power source 19 of the first em- 
bodiment. 

[0024] a s shown in FIG. 3, the control unit 21 is connected to the 
output device 22 and the memory 23. The output device 
22 can be a thin-film transistor (TFT) display or a plasma 
display. In accordance with this embodiment, the output 
device22 of the mobile communication device20 provides 
useful time information and compass information to the 
user, either individually or simultaneously. The memory 



23 can store a program for calculating direction informa- 
tion, and the memory 23 can be a ROM. 
[0025] Further referring to FIG. 3, the magnetic sensor 241 is 
connected to the control unit 21 and the tilt sensor 242. 
The magnetic sensor 241 can be a three-axis magnetic 
sensor and the tilt sensor 242 can be a two-axis tilt sen- 
sor. The control unit 21 retrieves the program stored in 
the memory 23 and calculates the direction information 
via the program. Then, the control unit 21 sends the di- 
rection information to the magnetic sensor 241. The mag- 
netic sensor 241 can convert the strength of the Earths 
magnetic field in each of the x, y, and z directions at the 
location of the mobile communication device 20. In addi- 
tion, the tilt sensor 242 can be used to measure the ori- 
entation of the mobile communication device 20 and send 
tilt information to the magnetic sensor 241. The direction 
information can be modified referencing to the tilt infor- 
mation before the magnetic sensor 241 converts the di- 
rection information from the control unit 21 into a direc- 
tion, such as "North", and transmits the direction informa- 
tion to the output device 22. Thus, the direction of 
"North" can be displayed on the output device 22. In this 
regard, when the magnetic sensor241 of the mobile com- 



munication device20 is actuated, the control 
unit21calculates the direction information with the pro- 
gram stored in the memory 23, and the direction informa- 
tion is transmitted from the magnetic sensor 241 to the 
output device 22. This feature is particularly useful for 
users who are walking or driving. 

[0026] Furthermore, the radio unit 28 of the mobile communica- 
tion device 20 in accordance with the present invention 
can be the same as the conventional radio unit performing 
processing related to transmitting/receiving call signals. 
The radio unit 28 is also connected with the control unit 
21, and when the user transmits/receives a message 
through the mobile communication device 20, the radio 
unit 28 can execute modulation and demodulation of the 
call signals. The user can transmit/receive the phone call 
via a keypad (not shown) of the input device 25, and can 
transmit/receive audio signals via the speaker 27 and mi- 
crophone 26. Furthermore, the power source 29 supplies 
power to the control unit 21, the output device 22, the 
memory 23, and other components requiring it. 

[0027] As described above, the mobile communication device is 
equipped with a magnetic sensor or a digital compass and 
can provide time information and direction information to 



a user while walking or driving. Even if the user is not fa- 
miliar with the layout of the city and has no knowledge of 
using compasses, they can easily determine the direction 
"North". 

[0028] while the invention has been described with reference to 
the preferred embodiments, the description is not in- 
tended to be construed in a limiting sense. It is therefore 
contemplated that the appended claims will cover any 
such modifications or embodiments as may fall within the 
scope of the invention defined by the following claims and 
their equivalents. 



